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ABSTRACT 



The catheter comprises a generally tubular, thin walled body 
having a metal wire reinforcing layer defined by metal wires 
which are woven or wound into a generally cylindrical 
weave of metal wire reinforcement incorporated into the 
tubular body. The catheter has a distal end portion and a 
proximal end portion. The catheter also has at least one 
lumen within the tubular body. At least one electrical oper- 
ating element, such as an electrically conductive sensor, is 
mounted on the distal end portion and is electrically con- 
nected to at least one of the wires. An electrical connecting 
member is mounted on the proximal end portion and elec- 
trically connected to at least one of the wires. The metal 
wires include at least two bundles of wires in each of which 
the wires are arranged side by side to enable the tubular body 
to have a very thin wall and are made of material, such as 
phosphor bronze, and not stainless steel, that will provide 
wires which have sufficiently high mechanical strength to 
impart torque transmitting properties to the catheter and 
which also have good electrical conductivity. 

12 Claims, 2 Drawing Sheets 
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CATHFTER WITH WIRE REINFORCEMENT 
HAVING GOOD ELECTRICAL 
CONDUCTIVITY 

This is a continuation of application Sen No. 08/230,400 ^ 
filed on Apr. 20, 1994, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field Of The Invention 

The present invention relates to a catheter comprising a 
generally tubular, thin walled body with a woven or wound 
round metal wire reinforcement. Such catheters are known, 
for instance, as angiographic catheters. The metal wire 
reinforcement serves to give the catheter a great torsional 15 
rigidity and pressure resistance at a small diameter. Because 
the catheter can resist a high pressure, a sufficient quantity 
of liquid, such as contrast fluid, can be transported in the 
catheter to the desired position in the bloodstream of a 
patient even when the diameter of the lumen is small. Such 20 
delivery can be through a distal outlet port as disclosed in the 
Spector et al. E.R Publication No. 0 249 338. 

2. Description Of The Related An 

Heretofore various metal wire reinforced catheters have 
been proposed and analogous and non-analogous examples 
of some of these catheters are disclosed in the following U.S. 
Patents and foreign patent publications: 
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SUMMARY OF THE INVENTION 

The invention has for its objective to provide a new metal jo 
wire reinforced catheter. 

According to the present invention there is provided a 
catheter comprising a generally tubular, thin walled body 
having therein a metal wire reinforcement layer defined by 
metal wires which are woven or wound into a generally S5 
cylindrical weave and incorporated into the catheter, the 
catheter having a distal end portion and a proximal end 
portion, at least one electrical operating element, such as an 
electrically conductive sensor, being mounted on the distal 
end portion and electrically connected to at least one of the 60 
wires, and an electrical cormecting member being mounted 
on the proximal end portion and electrically connected to at 
least one of the wires, the metal wires including at least two 
bundles of wires in each of which the wires arc arranged side 
by side to enable said tubular body to have a very thin wall 65 
and being made of a strong, but conductive material, like 
phosphor bronze, and not stainless steel, to provide metal 
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wires which have sufficiently high mechanical strength to 
impart torque transmitting properties to the catheter and 
which also have good electrical conductivity. 

The metal wire reinforcement, or at least one or more 
wires thereof, are used as an electrical conductor so that no 
separate electrical conductors have to be incorporated in the 
catheter and the catheter can thus retain a small diameter. 

In one suitable embodiment of a catheter, constructed 
according to the teachings of the present invention, the metal 
wire reinforcement is uncoated and is manufactured from 
uncoated wires and connected to the connecting member. 
The woven or wound metal wire reinforcement can function 
in this embodiment as an earth lead or shielding protector, 
much like a coaxial cable. Then, through the lumen of the 
catheter, one can arrange, for instance, a high-frequency 
conductor which conducts energy to the distal end of the 
catheter without the intermediate region being affected in an 
undesired manner. 

In another embodiment, the metal wire reinforcement is 
manufactured from separately insulated metal wires which 
are separately coimected to electrically operating elements 
and connecting members therefor. Each of the separately 
insulated metal wires can thus form a conductor, for 
instance, for a sensor on the distal end of the catheter. Since 
it is usual to employ a comparatively large number of wires 
in a metal wire reinforcement, a typical number being, for 
instance, 16, a large number of different signal currents or 
other electrical currents can be conducted between the distal 
and the proximal end of the conductor without the catheter 
having to be given a larger diameter to receive the conduc- 
tors. 

Another favorable feature is the coding of the separately 
insulated metal wires to provide easy visual recognition of 
one or more of the wires. 

It is also possible to color code the separately insulated 
metal wires in a simple color code maimer to enable one to 
make the correct connections at the one end of the catheter 
as well as at the other end. When the wires of the metal wire 
reinforcement are released at one end of the catheter it is 
very simple to see which wire belongs to which connection 
at the other end by means of the color coding. 

According to the invention, phosphor bronze wires are 
used for the metal wires of the metal wire reinforcement. 
Compared to the usual stainless steel or other sufficient 
mechanically supportive and electrically conductive mate- 
rial, phosphor bronze has the advantage of a good electrical 
conductivity so that little loss occurs. Phosphor bronze has 
high strength so that the choice of this material does not have 
an unfavorable effect on the further properties of the cath- 
eter. 

The catheter with a metal reinforcement is further 
explained in the following description with reference to the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows schematically the use of a catheter con- 
structed according to the teachings of the present invention. 

FIG. 2A and 2B show schematically the outer end of 
catheters according to an embodiment of the invention. 

FIG. 3 shows a partly broken away view on a lai^ger scale 
the catheter end portion of FIG. 2A. 

FIG. 4 shows a partial section along IV — ^IV in FIG. 3. 

FIG. 4A is a sectional view similar to FIG. 4 but shows a 
metal layer around the insulated wires of the metal wire 
reinforcement of the catheter shown in HG. 3. 
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FIG. 5 shows schematically the production of the basic 
body material for a catheter according to the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

5 

Designated in FIG. 1 with the reference numeral 1 is a 
patient, in whom a test in the blood circulatory system is 
being performed. Introduced into a blood vessel 2 of the 
patient 1 is a catheter 3 constructed according to the teach- 
ings of the present invention wherein at least one electrically xo 
operating element, such as a sensor 5, is arranged on the 
distal end 4. Liquid, such as contrast fluid can be transported 
by the catheter 3 to a desired position in the blood stream. 
If desired, the distal end 4 can have a distal outlet port for 
delivering the fluid as disclosed in the Spector et al. E.P. is 
Publication No. 0 249 338. the disclosure of which is 
incorporated herein by reference. On the proximal end of 
catheter 3 is a connecting member 5A. The electrically 
operating element, such as the sensor 5, is connected via one 
or more metal wires (wires 11 shown in RG'S. 3 and 4) of 20 
a metal wire reinforcement (wire reinforcement 15 shown in 
FIG*S. 3 and 5) woven or wound around the catheter 3 and 
connected to the connecting member 5A of the catheter 3. 
By means of an electrical conductor 7 with a coupling 6, a 
connection can be effected from the connecting member 5A 25 
to a processing device 8 which processes the signals from 
the electrical operating element 5 at the distal end 4 of the 
catheter 3. 

As shown schematically in FIG. 2A and 2B, the distal end 
4 can cany a number of electrically operating elements, such 30 
as sensors 5 and 9. These sensors may, for instance, be the 
sensitive or guide sensors. 

As shown in more detail in FIG. 4, each of the sensors is 
connected to one of the wires 11 of wire bundles 10. 

In another embodiment, the reinforcing may be formed by 
separate wires instead of by wire bundles. 

The construction of the basic body of the catheter 3 is per 
se known and generally comprises a base tubular layer 14, 
a woven metal wire reinforcing layer 15 forming a generally ^ 
cylindrical weave of remforcing wires 11 and a coating layer 
16 arranged thereover. As FIG. 5 shows, the wire bundles 10 
are woven or wound around the base layer 14 with the metal 
wires 11 ananged side by side, as shown in FIG'S 3, 4 and 
5, to form the reinforcing layer 15. The coating 16 is 
arranged thereover afterwards. Rmforcing layer 15 may 
also be formed of wound metal wires. The basic tubular 
body of the catheter 3 may alternatively be formed with a 
reinforcing layer without a base layer and a coating layer, the 
reinforcing layer being incoiporated into the catheter 3, i.e., » 
in a manner similar to the embedding of a braided stainless 
steel wire In a catheter base su^d as disclosed in the 
Dubowik U.S. Pat. No. 4,665,604, the disclosure of which is 
incorporated herein by reference. The side by side arrange- 
ment of the metal wires 11 in each bundle 10 with no single 
wire in a bundle overlying another single wire in the bundle 
enables the tubular body of the catheter 3 to have a very thm 
wall. 

As shown in FIG. 4 in more detail, each of the wires 11 
of the wire bundles 10, in the shown embodiment of the 
catheter 3, is provided with its own insulating layer 12. Each 
of the wires 11 can then be used as a separate conductor for 
carrying electrical currents from the one end of the catheter 
to the other. 

As shown in FIG. 4, the metal wires are grouped into two 6S 
or more bundles, namely eight bundles, which are cross 
woven diagonally around the base layer 14 of the catheter 3. 
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Another possibility is to provide each conducting wire 
with its own insulating layer 12 and to arrange yet another 
metal layer 18 therearound, as shown in FIG. 4A. The 
character of a shielded cable is thus obtained. With such a 
catheter, low level measurement signals can, for instance, be 
reliably transported in suitable manner from a sensor on the 
distal end to a processing device at the proximal end. 

In the production method shown sdiematically in FIG. 5, 
eight wire bundles of four wires are used so that in principle 
thirty-two conductors are fcmned. 

In an embodiment of the catheter, according to the inven- 
tion wherein the wires are indeed iised as separate conduc- 
tors, the different wires 11 are individually coded for visual 
recognition, for instance, using a color code. In this way, it 
is simple to identify at the one end of die catheter which wire 
is connected in a particular manner at die other end. 

Instead of a sensor, the electrically operating element at 
the distal end of the catheter can also be an interventional 
element, such a heat-generating element or the like. 

Instead of recognition coding of separate wires, the 
bimdles 10 can also be coded for visual recognition. The 
position of the separate wires 11 in the bimdles 10 makes it 
possible to identify the separate wires. It is also possible to 
joindy insulate all wires 11 in a bundle 10 and to use these 
wires as one conductor. 

In an application wherein the wires are not insulated, the 
whole metal wire reinforcement can function as one con- 
ductor, for instance, as earthed shielding for a high-fre- 
quency energy-carrying conductor 20 received in the lumen 
22 of the catheter 3, as shown in phantom in HG. 3. 

As noted above, phosphor bronze is a suitable and desired 
metal for the wires 11 of die catheter 3 according to the 
invention. Phosphor bronze has a mecfaamcally high 
strength and a good electrical conductivity so that wires of 
tiiis material can provide the catheter with die desired 
mechanical and electtical properties. 

I claim: 

1. A catheter comprising a generally mbular body having 
a metal wire reinforcing layer defined by metal wires which 
are woven into a cylindrical weave of metal wire reinforce- 
ment incoiporated into said catheter, said catheter having a 
distal end portion, a proximal end portion and at least one 
lumen in said catheter, at least one electrical operating 
element being mounted on said distal end portion and 
electrically connected to at least one of said wiics, and an 
elecUical coimecting member being mounted on said proxi- 
mal end portion and electrically connected to at least one of 
said wires, said metal wires including at least two bundles of 
single wires, the single wires in each bundle being arranged 
side by side with no single wire in a bundle overlying 
another single wire in said bundle to enable said tubular 
body to have a very thin wall and each single wire being 
made of a material which has sufficiently high mechanical 
strength to impart torque transmitting properties to said 
catheter and which also has good electrical conductivity. 

2. A catheter as claimed in claim 1, wherein said metal 
wire reinforcement is uncoated and is manufactured from 
uncoated wires which arc connected to said connecting 
member. 

3. A catheter as claimed in claim 1, wherein said metal 
wire reinforcement is manufactured from separately insu- 
lated metal wires which are separately connected to electri- 
cal operating elements and connecting members therefor. 

4. A cadieter as claimed in claim 3, wherein the separately 
insulated metal wires are coded for visual recognition. 

5. A caUieter as claimed in claim 4, wherein the separately 
insulated metal wires cany a color coding. 
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6. A catheter as claimed in claim 1 wherein said tubular 
body comprises: (a) a base tubular layer, (b) said metal wire 
reinforcing layer which is woven around said base tubular 
layer and (c) a coating layer over said woven metal wire 
reinforcing layer, thereby to provide a thin walled catheter. 5 

7. A catheter as claimed in claim 1 further comprising a 
high-frequency energy-carrying conductor received within 
said lumen in said catheter and wherein said metal wires are 
not insulated from each other so that said metal wire 
reinforcement forms a shielded cable for said high-fre- 10 
quency energy-carrying conductor received in said lumen. 

8. A catheter as claimed in claim 1 wherein said metal 
wires comprise eight wire bundles of four wires each so that 
thirty-two wire conductors are woven into the cylindrical 
weave. 15 

9. A catheter as claimed in claim 1 having an outlet 
opening whereby liquid can be transported in said catheter 
to a desired position in a patient's bloodstream. 

10. A catheter as claimed in claim 1 wherein said metal 
wires are grouped into two or more bundles which are cross 20 
woven diagonally around said body of said catheter. 

11. A catheter comprising a generally tubular body having 
a metal wire reinforcing layer defined by single metal wires 
which are woven into a cylindrical weave of metal wire 
reinforcement and incorporated into said catheter, said cath- 25 
eter having a distal end portion, a proximal end portion, at 
least one electrical operating element being mounted on said 
distal end portion and electrically connected to at least one 
of said wires, an electrical connecting member being 
mounted on said proximal end portion and electrically 30 
connected to at least one of said wires, said metal wires 



having sufficiendy high mechanical strength to impart 
torque transmitting properties to said catheter and having 
good electrical conductivity, each conducting wire of said 
metal wire reinforcement having its own insulating layer and 
a metal layer surrounding a bundle of said single wires 
thereby to provide a shielded cable whereby, with said 
catheter, low level measurement signals can be reliably 
transported by said metal wire reinforcement in a suitable 
manner from said electrical operating element on said distal 
end portion to a processing device connected to said dec- 
trical connecting member on said proximal end portion. 

12, A catheter comprising a generally tubular body having 
a metal wire reinforcing layer defined by metal wires which 
are woven into a cylindrical weave of metal wire reinforce- 
ment incorporated into said catheter, said catheter having a 
distal end portion, a proximal end portion and at least one 
lumen in said catheter, at least one electrical operating 
element being mounted on said distal end portion and 
electrically connected to at least one of said wires, and an 
electrical connecting member being mounted on said proxi- 
mal end portion and electrically connected to at least one of 
said wires, said metal wires including at least two bundles of 
wires, in each of which the wires are arranged side by side 
to enable said tubular body to have a very thin wall and 
being made of phosphor bronze, a material which has 
sufficiently high mechanical strength to impart torque trans- 
mitting properties to said catheter and which also has good 
electrical conductivity. 
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